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1 1 — 240866 

mmmmm±jkxj^mmm ^^(Dp^mikxfm^ jc z r j: y -5 mmm ^ m^-t s 

[00 0 1] 
[0 0 0 2] 

[0 0 0 3] 

A (Al) iy=foitmm7b^^£<:i:lx^^ hDV>r^f P-S/H^WffitcMtlitm (C 
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[00 04] 
[0 0 0 5] 

^ir. ^-hnmi 1 2;g:tJfy-::^/Kl^>f >J£iS:Mi i 4 $:;fr<2>MO s F 
^<Z)^ffi$!MX-{iCMP (Chemical Mechanical Polishing: 

V fj^^mmmmm 1 1 e ^mm-t^ (® i 6 c a ) ) „ 

[0 0 0 6] 

v^mi 1 8^m^-t^ mi 6 (b) > , 

[0 0 0 7] 

^v^ttS/U=l>S«l 1 0^J:M®@2^Mi:S:^^-rs:ttf)(Z)i^T7i^-;i/$:g§P 
f h^yAl^l 1 8 ^^^-t^^oiz, l 8 

^■rs (016 (c) ) o 
[0 0 0 8] 

^^^^T^ 1 8At?^^^tlfcS^«fi^mi 1 6±iZ. m^ltCYD 

>mitm^vrji^>mmmmmi zo^mm-t^ mie (d) ) „ 

[00 0 9] 
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1 1 — 240866 

[0 0 10] 

m^tit^m^^mi 2 ^t^m^-t^ amn (a) ) . 

[0011] 

T a NMckU^SAU TMl 2 6 $:J^^-rs„ 
[0 0 12] 

^^cvNT, ^MC> ^? y >i^^^cvD^{cj: y, A';tMi2 6±ic>i 

^y=^rtCJ:sm©I^M$:^^i<fT-^fc«>®mi:*J^-g>S:^- KM 1 2 8 $:?^fK-r-6 
(01 7 (b) ) o 
[0013] 

^j^^.^T% >>-FMl 2 8±:ic. ^i/ ^^IC i: »J , C u M 1 3 0 Srita-f 

S (01 7 (c) ) o 
[0014] 

7^v>T% M^«cMP^{cj:y, mmmmmi 2 o(Dmmf)mm-t^^vcu 

1^1 3 0, ix-KMl 2 8. AVrmi 2 6 §:5I^JBlC|g55feL, SBi^^l 2 4 f^^S: 

rf}^r^-n/i 2 2mzm.i^7L^ti. y-x/K^>r >*fctfi:Mi 1 ^j^w-h 
mmi 1 2icg?^$tifc@Hi^Mi 3 2 s:?^^-rso 

[0 0 15] 
[0 0 16] 

[0 0 17] 

[^ w L J: e) -r s mm: 
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[0 0 18] 

[0 0 19] 
[0 0 2 0] 

[^®^«SS^-rs:t«)®^M] 

m -r S ^^^^« {C J: o T $ tl s o 
[0 0 2 1] 

[0 0 2 2] 
[0 0 2 3] 
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4f ^ 1 1 — 240866 

[0 0 2 4] 

t^!^WLt-t^^mi^mm(Dm^:^mi,zi^x^^^-^ti^o 

[0 0 2 5] 

So i^^ic, Avrmtmmmmmt.(Dm<Dmm^^iMi^^t^^izit^ Avrm 
tmmmmm(DM:^izMvx^mmzmtit^uniJ^^^jt^^mm^^m(Dmizm 

[0 0 2 6] 

Z.Z.X. mmmtLAvrmiKDrntzmn^^mmiz-D^^xm^^t. mmmiz 
(D^tjt^iT. mmm^iz^mm^mm-i-^^mi)mmLxmmWi<D:^v^y \^x^ 
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S <£ V ^ifc^^©it:^ 5: % e> S ^ ^ % SMT' -5 o 
[0 0 2 7] 

[0 0 2 8] 
[0 0 2 9] 

[0 0 3 0] 

[0 0 3 1] 

[0 0 3 2] 
[0 0 3 3] 

c u ifi izmx s Tb^-^icit^m SrJfin s -^s f^ffi $ V% i: b T it. z 

r , Cd (;?7F^^A) . Zn (M^) . A g (^) , P b ( 

^) , sn (^) , Ai (r;v^-':7A) rj:E<o5mif^^^. ^fe, 3tiej#5isf 

tt, ^JfBb3tJI!i^cJtSt^;5:^i:^$•^^-2»^^MJbVJ^3v^„ 

[0 0 3 4] 
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It. cu tp^<Dm^mt>m<-t^x(Dmm^mi)mmm^i:^umvrj:\i^ii}i^iz 

o 

[0 0 3 5] 

JilBM)|Sf®®^StCoVNT#iil-r-5i:, ZrliO. 15wt%, CdttO. 5 
wt%, Znli39wt%, AgliO. 8wt%, PbtiO. 09wt%, Ni 
it±^m^. Sntt 11 — 15^^1%, A 1 li9 w t %-e^<5„ 
[0 0 3 6] 

) m^mmi^x^mm(Dm^^m'^x^^. 

[0 0 3 7] 

z r ^mmmiihxmmhr:im^. AvrmtmmmtKDnmxit. mmmm 
mtAvrmt.<Dm^zm^'j^^zt^z^^x%^mmt:hxmmt^a 

[0 0 3 8] 
[0 0 3 9] 

mMmiimmmii(D$fm^^jt}^^'&x^m^^i^i^^f^f^<Dmmii hxit. m 



8 
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-* 

[0 0 4 0] 

SS:, ^V^^±, 5 0 0ri!t#IS^S©m^raj^Ma$r^fo3i:lCJ:U, 
«E^-r-5>Z r®-^;b^^>- KMP^lcfiS^L, KMi:®^«ffi*^rSl± 

[0 0 4 1 ] 

^aSSr^f e) J;e>JCLT=foJ:V>o 3 0 or 3 0^®|^^!iS$:^3iffi-r-2>3i: 

® ® I^^S-^ ^ n -fe >^ ® V ^ ic cfc -5 ^SH^ b 5: $ < T ^ -5 i: V ^ e> 

[0 0 4 2] 

T aN.i: »;^SAUT»J:C, Z r j^i: y C u |^ J: *; -5 - 

KM ^ :^ ^ U > i^^lc J; U *ia hf^t^ <D^Mm.(Dmt t j^Sm^^fb 

ffS:2 0 0 nm-^i:L, Z r j^i: C u|g®Jg^it Sr^fb b:to 
[0 0 4 3] 
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1 1 — 240866 







Z r/CuJt 


Bg#/i&;t» [kgf] 


Cul^ 200 nm 




0 


10.0 


CuM 198 nm 


ZrM 2 nm 


1/9 9 


12.5 


CuM 195 nm 


Zr M 5 nm 


1/3 9 


12.5 


CuM 190 nm 


ZrM 10 nm 


1/1 9 


15.0 



[0 0 4 4] 

^llC:^-t<ke)tC, Z r : Cu(Z)M»Jt$: 1 : 9 9 ^Vxtt-e4xJe^J:fc bitil^ 
[0 0 4 5] 

Zr : C u ©l^ff Jt*^ 1 : 9 9(Z)i:^, C u tfj® Z r ^gJlli^i^S^K 
#-efeSO. 1 5 wt %T'feS;t«?), 01 lCa^-rJ:^tC, Z r(DMMifc*^iiinib 

[0 0 4 6] 

011C«. JtgcMilbT. h-^;i/M^3 0 0 nm® S nMilCuMilS:?^^ 
Lfc^-^, h-^;i/|^^3 0 0 nmODP dmi:Cumi:S:?^figLfcS'^^CoV^T 

i:t;lCit«^*^:A:^<;5:oTfeU. Z r <D<fc ICC u ®itSfiiit>>c5:IIlAS^II 
A^{gV>z:i:)b^W'5>. ^fe, S nl^^ C u]^i:©g9^^CoV^T^i, C.-K. Hu et al 
., Thin Solid Films, 262 (1995) 84, C.-K. Hu et al., J. Electrochem. Soc 
., 143 (1996) 1001, Y.S. Gong et al., Appl. Surf. Soc, 92(1996) 3 

55lC|H«(?)7=-^&Blfflbfco *3t, P d|^i:CuMi:(Z)g|^^C0V^T«, C.W. 
Park et al.. Thin Solid Films, 226 (1993) 238lC|a^CD^- ^J? Lfeo 
[0 0 4 7] 

Sa^bJ&VN*^ Zr : C u ©M^Jt : 9 9 T'^Si*$4®»r®«<^$: 
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[0 0 4 8] 

1 mmmmi 

9 $:MVNT^Wr-5 = 
[0 0 4 9] 

[0 0 5 0] 

[0 0 5 1] 

[0 0 5 2] 

MO s h^>t/x^*^?^fiK$ti:ti/y n>s«i ojiicii, mmmmmzzn 

, X h-/7N°m2 4 i:. «K$fi^|g2 6 i:}&W»^3tiTVASo »rafei^l^2 2 

•rsif7Ji>-;i/3 ztt^m^^nxiB^j. mmmmm2 6<DtfT5jx-;i/3 2$:^t? 

M^tc«@B^?t3 0 3^)^?^^$tlTV^S„ lfr3^-;i/3 2B:t;iBi^«3 Ot^icii, 
T aNI^JctJ^S/ty rM3 4 i:. Zvm^V^Jt^mmms 6 Cul^^y^: 
SS/- KM3 8 Cum4 0 lli>^^rjt^mmm4: 2*^a«)^i^4^TV^S„ 
[0 0 5 3] 

mmm 4t 2 f)misb7h^nr^mmmmm 2 6 ±izii^ mm^mm^At. mmm 
mm4 6ii. ^b^yAi^4 8i:, mmmmm^ 0 Liim^km^^nx^^^. mm 
^mm4: 4 jsi.xfmmmm!^4: eizitmmm^ 2tc.M-rstrr3j>-;i/5 6*^?^^^$ 
nr^y, »^$fei^i^5 0(Z)tfT>^-;i/ 5 6 ^^t^mmizitmrnm^ 4 0m^^ 
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#5p 1 1 — 240866 

at:. Z rm^^J^^^mme 0 t. CumJ:y^S^- KM6 2 i:, Cul^6 
4 ili3^ht3:^mmm6 6*^a^b3i*tlTV^S„ 
[0 0 5 4] 

[0 0 5 5] 
[0 0 5 6] 

iyj&SSg^MS 6*^ yt'JT®5 8i:^-FM6 2i:(Z)Wlcz rJ^J:y;5;-5^ 
<fc >;^S^^M3 6, 3 6 S:|g^tS:ii:lCj: TM3 4, 5 8il^«M3 

U rmniy- KM ® ^©^^-li |Bi_hi- s :i i: ^ „ 

[0 0 5 7] 
[0 0 5 8] 
[0 0 5 9] 

(03 (a) ) o 
[0 0 6 0] 

^?CVN7?, ±®tC, M;^iiCVD^feCJ; ym^5 0 0 — 7 0 0 nm^fS®>>i;=l 
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11 — 240866 

) ) o 

[0 0 6 1] 

3 (c) ) „ 

[0 0 6 2] 

M^OX h «yAJ^2 4 $:|g^*-r<5 (S3 (d) ) „ tStiB. @}CSvnT», V-X 

mu-^n^\^r:^-}}yii^mm-t^m^^miz^-to 

[0 0 6 3] 

i^sriiab, t/vnymim^vr£:^mmmmm2 e^mmt^ (04 (a) > 

o 

[0 0 6 4] 

^ma/'^^'-y%:m-tsui^:;f.hm2 a^m^t^ (04 (b) ) „ 

[0 0 6 5] 

rjJscv^T^ M12 8i5LtJ^>?. h»y7\°]^2 4 V>1 ^ i: LTM^^^I^ 2 2, 

2 6 S:M*ffi3i>);5^>^U M^*fei^i^2 6 lC?^fig$nfe@2m^3 0 i:, iH^^ 

3 o\f3<Dmmmmm2 2izm-^^tit=.\f-::^y\^\y^>mwcmi4.j^x:^^- h« 

8lC3^-tSlfr3}^-;i/3 2 iiSrJ^^-rS (04 (c) ) o 
[0 0 6 6] 

ri)(CV>T% ^®IC, Mjt^jS:!^^^/^^^^'; >y&$:Mv\ j^^2 5'-'3 0nm 



1 3 
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J:V^o 

[0 0 6 7] 

rM$:r^;i/:7T:^©^/^ST'iia-t-5o i-pLT, Z r ^ J: y ;&Sgg«M 3 6 S: 
[0 0 6 8] 

r^vN-e, ^MicMx.ii:;^A^y^ u I^^S 0~2 O O nm@^© 

[0 0 6 9] 

M3 8 ^m^-t^Cu<D-WZ r J; U :fe-5^^M3 6 P^IC < V^3iit^Jfei?), 
^T'l^^!La$:fT*)-r^fe^«M3 6i:>:y-KM3 8 i:®^®§^*:d§:fplJ:-t'5^ 

[0 0 7 0] 

^®{C, ^y^^lCj: j^ff l O O O nni^^®Cu|^4 O 

iB^Sl3 0, lfr3}^-;^3 2|^S:. Cum4 OICJ: D^^lC:ffl«?)iitf 
(05 (b) ) „ 

[0 0 7 1] 

r^V%T% Mx.«CMP^lCj;y. ®^^^)^2 6*^Sm-t'S^T'Cu|^4 0, 
i/-KM3 8, ^*M3 6, /1UTM3 4 S:5p:glCff|gb, @H|g« 3 0 p^^RtK 
T3iN->n/ 3 2 rtlCCD»CuM4 0. i/-K»3 8, ^1PM3 6, /tUTM3 4$: 

[0 0 7 2] 

Zie) L/T, Cum4 0, t/- KM3 8, miPMS 6, /tUT»3 4 J:*;?^:^. 
trTJJ^-;i/3 2 ^rrn-bry-x/ Kl^'f >!£iS[Ml 4, h«@l 8icg^^$ 



1 4 
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ft) 

mmms o\zm.f^j2<^nt=.mw^m4 2^m^-t^ (05 (c) ) „ 

[0 0 7 3] 

y, 0-7 0 nm®S/U=i>^fbmJ:y^S@B^^M^4 4 ( 

me (a) ) o 

[0074] 

^j*:V^-e, iH^^il]^4 4 JilC, Mx.«CVD^ICJ: j^M5 0 0'-7 0 0 n 
[0 0 7 5] 

^i>CV^T% Affile. Mx.liCVDSSlCj:y, n m^^cZ) y n >^>fl:]^ 

$:*ia-tSo Cl^bT, ^'Ui3>^fl:M<kU«iS>^h^yAM4 8 ^rj^^-r-So 
[0 0 7 6] 

^mmmiiMMm^. 2^S:g|^-rsi^T3}>-;v$:?^fS-f-€>MJ^©:^h^y7N°M4 8 
[0 0 7 7] 

rj*:VNT', Affile, Mx.liCVDiSlCj; »J, 1^^4 0 0 n m^^(Z)$/ U zi>^>fb 

m^mmi.. *^')::i>mitm^^)rj^^mwimmm^oi:m^^^ cae (b) ) 

o 

[0 0 7 8] 

-5g&PA^->S:>&-rS Ui^^X hM5 2 S:?^^-r-5 (0 7 (a) ) „ 
[0 0 7 9] 

5 0, wM^mmAA^^-M^:r.v^y^v. Mmmmm ^ oizm^^n f=.mm 
m^^ii. wMm^ Ap^<Dm^mmm:4. Q^nmM^mm^: A\zm^-^tit=.mm 
MA z\zm.-t^\^rTi-s-A^^ QiL^m^-t^ mi (b) ) » 

[0 0 8 0] 
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[0 0 8 1] 
[0 0 8 2] 

Cu|^S:littt-So re)bT, Cu^j;*;«:Si/-KS6 2^?^^-r-5 (0 8 ( 

a) ) . >>-KM3 8$:?^^-r-5^^iii^^tc, i/- 6 2 ^mf&'t^mm:^ 

mK7./^y ^ V y '^mtj^i^<D^mf&^t>^i^^i^3i^n^^-^^^xm^^ti^:& 

m^mm-t^:r.t.lZ^iJ^ i/- KM6 2^#fig-r-5Cu(Z)— l^j&^Z r J:»;^S^ 
*M6 oi^ic< v^iit^;t^i^), ^^m.xmmm^^'if^-f li^^mM & o iH/- FM 
6 2 ® ^® Sg*:^J rql_t-r z: i: ^ -5 „ 
[0 0 8 3] 

rj^CV'^T?, Affile, ^y^^tci:*;. 1 0 0 0 n m^M® C u]^ 6 4 

iBi^^5 4. hfT3J^-;i/5 6|^S:, C u 6 4 J: y ^^lcai«)jitf 
(08 (b) ) o 

[0 0 8 4] 

^^CV^^?, MX.«CMP^JCJ: M^*6i^M5 0A^@ffi-rs*T'Cu)^6 4, 
S>-KM6 2. ^«M6 0, TS5 8 $:5pSlc#F|gU SB^^ 5 4 f^^RrJ^tf 
Tii^-;P5 6|^lC<Z)^?iLCu]^6 4, e/-F®6 2, 6 0, /tUTM58$: 

[0 0 8 5] 

r^LT, Cu|^6 4, i>-K®6 2, Sg«PM 6 0, /t U TM 5 8 J; »; U , 
i^r)J^-;i/5 6 S::^LTiB|gM4 2lcg^i^$ti. iBilSS^ 5 4 lcai«?)i2t*ti:fe@filS 
M6 6 (09 (a) ) „ 

[0 0 8 6] 



1 6 
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[0 0 8 7] 
[0 0 8 8] 

So 

[0 0 8 9] 

<Dmmmmlz^D\,^x^m—<on^kHl.. wim ^mm L^\r^itnmz-t^. 

[0 0 9 0] 

^mmmmiz x ^ ^m{^mn(Dmm:^^t:m-tJimmmmx' ^ s » 

[0 0 9 1] 

:^mmBmiz^^^^mi^mmATf^<Dmi^-:&mit. avtm. mmm. cuik 

[0 0 9 2] 
[0 0 9 3] 

M^ii03 (a) (c) izm•tmlmmmm^z^:s>^mi^mn 

3 of}m^^tit:immmmm2 sn^m^-t^o 
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[0 0 9 4] 

?i?CV>T% ±mK. m^it^}^ii:^J'^y^Vy^m^m^\ IKM2 5~3 0nm 
[0 0 9 5] 

[0 0 9 6] 
[0 0 9 7] 

^^v^•e. 2 0 0Tc^^(D<B|g:^^S, ^v%«, 5 0 0 t:i5c#^^®M^^^^ 

^cfcv^T. mmM3 e tAvrms 4 ii<Dmz:i3\i^x%ms.mmt>^^i^. ^mm 

[0 0 9 8] 

j&fe. *^^^iaIca^cfev^T. 3 o o*c 3 o^s^®i^^s^^fv\ ^«M3 

6S:«fife-r-5Z r©-^$:. S^- KM3 8 lC®^m#*-^J£tS:$i±T=b.fc - 
®i:^^cb:fc#-^^cfev^T=fo, ^*M3 6 FM3 8 ^<Z)^®^«;^jS:fBlJ: 

f S^tA^T'^So ^^^ia^^cJ3V^T%)e/- KM3 8 i:AUTM3 4 

ilO^KlZ rl^J: »J«:S^«»3 6 J: e) IC, 3 6;S5:tJfe/- KM 

3 8c?)MMS:§rM-r-5 = 
[0 0 9 9] 

^miZ^ *J CuM4 0 Sriiabfe^lCCMPiStCj: »J)i<U ^yi/zL/i^y^V. C u 
1^4 0, KM3 8, Sg«M3 6, /1U TM3 4 J; y tfT;i^-;i/ 3 2 ^ 

■ftLxv-7./^vv>(ytOkWimiA^ ff-vwmi B\zmm-^t\. mmmzoiz 



1 8 
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C 

m&>^^^nr=Lmmm4: 2^m^^^ 05 (b) - cc) ) » 

[0 10 0] 

r©^, mpiitme (a) 73rM0 9 (b) tc^-TI^ 1 ||Jg?^Mtc 
[0 10 1] 

[0 10 2] 

tc J; -5 ^^mi^mm(Dm1^:^m, ^mmhx^j:^^ 

[0 10 3] 

(30^ 3 mmmm ^m^mmR n^o^ mm.-i5mz o v ^ r a i o :;3rs 

[0 10 4] 

01 Q>\i.^mmm\z.^^^m^^m.(n>m'^^^tm.'^mmm. si it^mh 

[0 10 5] 
[0 10 6] 
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[0 10 7] 
[0 10 8] 

MO s h^>V::^^tiim^^tit^^V n>««i o±lcii. M^*ei^M2 2 h 

, :^ h^y>'^°M2 4 »ra$ei^i^2 6 1 7b^iiRri>c?^^$ tiT vns„ Mmmmmz z 

:S:t;:^SyAM2 4ici±y-x/Ki/>r>*fetlcMi 4 jsttj^^- h«S i sic^-f 

2:5:rf@H^fi|3 Ol^lCtt, Z rmJ:VtjtSmmmT 0 TaNMJ:»J;&-5/tU 
rM3 4i:. CujgJ; y>&s->- KM3 8 i:, CuM4 0i:*>^^SBHISM4 2 

[0 10 9] 

iifem4 6i:, xh-/AM4 8ii, M^J^ii^MS oi:AW^?^^$4^T^^S„ iBIi 

. T aNl^<fcU ;&SAUrM5 8i:, C ul^i: U KM 6 2 i:, CuM6 

4 tA^^;&S@B^M6 6>b^S«)Ji^tlTV^So 
[0110] 

^«SM6 6;&^«i?)ii^4xfeMr4$fi^m5 o_hicii. mwiumme 8ff^m^-^ti 

[0111] 
[0 112] 
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2. 2 6, 4 6, 5 0h^«M7 0. 7 2 i: ©^©gg^tt, 5:1^, gg^M 7 0 , 
7 2i:7li;TM3 4, 5 8 i:®^®^^ttS:r^±-r<5Z:h*^T'^<5o ht^H^^X 

[0 113] 

7^1C, :*:||J6?^ffiicj:Si|i#f*:^S®tg5t;?SSlCov>T®l 173rli014$:ffi 
[0 1 14] 

^■r, M^raa (a) nmm4 (c) jc^-r^iiijg?^ffi{cj:s^#{!ic^s 
©^Jt:&Si:im^icbT, MO s h^>t^y^^i)^m^^nr=.syvnym^i o± 

[0 115] 

^JCVNT, ^Mic, ^ U^^^^lCcfcU, 11^5 - 5 O n m^gCDZ 

rm^mmt^. ^e)LT, Z r)^J:y;&S^««7 0$:?^figf ^ (011 (b 

) ) o 

[0 116] 

rjJCVN-^, ^®IC, M;tlijKlS'l£^>'N°^y ^ U >^*^S:MV\ J1^2 5'-3 0nm 
<DT aNl^^mm-t^o ^-pLT, T aN|^J;»;^S7ty TM3 4 $:?^^-tSo 
[0 117] 

^j^CV^T% ±®IC, 'J>^^^ICJ:U, 0-2 O O nm^g^ 

<Z)CumS:ii«-r€>o re)bT, Cum<kU^S^>- KM3 8 (01 
1 (c) ) „ 

[0 118] 

^S>CV^T% ^®{C, M^«^^y=^^lCJ:y, Kff 1 0 0 0 nm^S©Cu)l4 0 
ffi^«3 0, l^T>i^->n/3 21^5:, C ul^4 0 J; U ^^ICS^iitf 
(SI 2 (a) ) , 
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[0 1 19] 

^^V^T', MAliCMP^lCj:*;, M^ISi^M 2 6 *^Mmi--5 * C u 1^4 0 , 
/tyTM3 4. ^«M7 0 Sr^IldglcWIgL, 3 0 p^jSttKbf 

T7}^->n/3 2|^lC(Z)«tC u|^4 0, S/-KM3 8, A U TM 3 4 , 7 0 
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